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PREFACE 
The present study makes on attempt to examine variations in crop 
productivity Aligarh District. The study attempts to examine crop productivity 
variations while selecting 16 major crops grown in the blocks of the district of 
Aligarh during 2000-2001. It further attempts to correlate variations in crop 
productivity and levels of agriculture development by selecting a set of 10 
variables which may cause differences in crop productivity levels. 
The present work is divided into two parts consisting in all 5 
chapters. Chapter 1 deals with the physical environment, i.e. relief and 
structure, climate, drainage, soils of the area. Chapter 2 attempts to evaluate 
the crop landuse and cropping pattern in the Aligarh District. Chapter 3 deals 
with concept of crop productivity and its measurement in agriculture. Chapter 
4 is devoted to evaluate the methods of productivity measurement and to 
demarcate productivity areas in Aligarh. Chapter 5 deals with a statistical 
procedure to establish a correlation with that of productivity by selecting ten 
variables which may have a bearing on productivity. In the last some of the 
suggestions have been given in the conclusion 
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INTRODUCTION 
Agriculture has always occupied an importance place in our national 
economy. Even today when the country is being rapidly industrialised, 
agriculture is still a backbone of the economy. This may be seen from the fact 
that agriculture is by far the largest single industry in the state of Uttar Pradesh 
and is the cheif occupation of the population, and it is also a main source of 
state's income. The future prosperity of the population and a stable self-
sufficient economy is, therefore, largely based on the development of 
agriculture on scientific bases. Increasing the agriculture productivity is one 
of the foremost tasks in different regions of the state. Food production can be 
increased only by raising the productivity of the land, which provides the most 
ready means of achieving the immediate increases in yields of crops to keep 
pach with the food demand. The regions having the medium and low productivity 
pose the biggest challenge for the balanced agricultural growth . 
The present study is attempt to measure the crop productivity by 
considering important crops and to examine the general land use profile and 
cropping pattern in Aligarh. 
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The Aligarh district was selected for the Intensive Agricultural 
Development Programme (lADP) in 1961-62 with a view to accelerts the food 
production by compounding all the requisite inputs and to demonstrate to the 
farmers the most effective methods of increasing agricultural production by 
adopting the latest farm technology. 
The Aligarh districtr is located in the western part of Uttar Pradesh. 
It lies between latitudes 27°34' N and 28°11'N, and 77°29'E and 78°38'E 
longitudes to form the part of central Ganga - Yamuna Doab. It is bounded by 
the district of Bulandshahr in the north, the Mathura district in the west and 
south west. The dsitricts of Hathras lies in the south, and Etah in the east. The 
exterme northeastern boundary is formed by the river Ganga, which separates 
the Budaun district from the Aligarh, whereas the extreme northwestern 
boundary is formed by the river Yamuna, which separates the Aligarh from the 
Gurgaon district of Haryana state. 
The district of Aligarh spreads over a total area of 3700.4 sq. km. 
with a population of 2,990,388 persons in 2001. The maximum extent of the 
district from east to west extends upto 116 km. and the maximum extent from 
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north to south is about 62 km. With carving out of a large part from Aligarh 
district a new district of Hathras was created in 1998. The shape of Aligarh 
district is now a east west prostrusion. From the administrative point of view, 
the district has been divided into 5 Tehsils namely, Atraull, Gabhana, Khair, 
Koil and Iglas. These Tehsils for administrative purposes have further been 
subdivided into 12 blocks namely, Atrauli, Gangiri, Bijauli, Jawan, Chandaus, 
Khair, Tappal, Dhanipur, Lodha, Akrabad, Iglas and Gonda which include 
altogether 1181 villages. 
For the present analysis all the 16 major crops grown in the district 
during 2000-2001 were considered and they have been grouped into as : 
Cereals (wheat, rice,barley, bajra and maize) Pulses (urad, masoor, moong, 
gram peas and arhar) Oil Seeds (mustand, sesamum and sunflower) cash 
crops (sugarcane and potatoes). The study further attempts to correlate 
variations in crop productivity at block level with that of selected 10 variables 
which may cause variations in crop productivity and its growth. Productivity 
indices were calculated on the basis of the 'Crop Yield Index' method initiated 
by W.V. Yang and correlation technique has been aplied to establish the 
relationship between productivity and reasource in different blocks of Aligarh 
district. 
The present study is based on secondary source for data of the year 
2001 obtained from the Distict Statislical Office, District Planning Office and 
the Director of Agricultured Statistics. 
The computation of data was carriedout on SPSS Programme on 
ALPHA System at the Computer Centre, A.M.U., Aligarh 
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CHAPTER I 
Physical Setting of Aligarh District 
(i) Relief and Structure 
The Aligarh district forms a part of the Upper Ganga Yamuna Doab 
which is a plain of remarkable fertility. The plain slopes down gently from north 
to south and southeast. The surface is spotted with several depressions, 
formed by the river valleys, and natural drainage lines, while the elevation 
consists merely of slight ridges of sand. The most prominent of them are three 
irregular lines running from north to south. The first follows the boundary 
between the pargana of Tappal and Chandaus, the second may be seen along 
the right bank of the stream rassed karwan, and the third which is more 
interrupted and less defined lies a few kilometres in the east. These ridges 
continue through the upper portion of tehsil Igals and two of them enter Mursan 
pargana of Hathras tehsil. In places they throw off transverse spurs which 
reduce gradually into the level surface of the plain. To the west of Aligarh 
there are two parallel lines of high sandy ground running from north to south, 
but elsewhere they are not of such length or extent as to need special mention. 
The configuration of the ground is very similar to that of the doab. From the 
Ganga khadar the surface level rises sharply to the high sandy upland which is 
flanked by the old high bank of the Ganga. From the high bank, the level 
descends inland gradually to a depression drained by the Nim and the Chooiya, 
beyond which it again rises to the bank of the Kali Nadi. Along the right bank 
nadi, of the Kali there is a sandy belt which rises from the low and narrow 
khadar of that stream and this is followed by a fertile belt of loam soil, which 
gradually sinks into the broad central depression. The latter traverses the entire 
district in a south easterly direction roughly parallel to the course of the Ganga. 
Entering from the north of the tehsil Aligarh, it passes through the tehsil of 
Sikandra Rao. This tract is characterised by clay soil, imperfect natural 
drainage and numerous lakes in which the surface water collects without finding 
an adequate outlet. In consequence of the resultant saturation the tract is 
marked by frequent stretches of barren user and the exudation of salt in the 
form of the reh. Beyond this depression the surface rises again into a level 
plain of rich soil, assuming a sandy character in the western parts of the district. 
In the northwest the general characteristics of the doab are maintained by 
loam alternating with clay in the depressions and with lighter ground on the 
banks of the few drainage till finally there comes to the high cliff of the Yamuna, 
from where the level drops to the khadar of that river. The south-western part 
of the district presents some what remarkable features, for tehsil Iglas and 
part of tahsil Hathras contain a sandy tract of a very homogeneous type, in 
which there are practically no depressions, while the only variations in the 
general level are those formed by the minute valley of the Karwan stream. 
The general level of the district is extremely regular. The greatest 
height of the ground surface is about 195m above sea level at Chandaus and 
Tappal in the northwest dropping to 189.58m at Soma in the centre. The height 
where the Ganga Canal enters the district is 193.24m, above sea level, and 
from this there is a gradual slope eastwards to follow the direction of the Ganga. 
The height above sea level being 186.84m atAtrauli and 180.74m at Dadon, 
whilein the khadar the height at the points of entry and exit of the lower Ganga 
Canal are 178m and 176.78m respectively. Further south the level drops from 
189m on the bank of the Karwan near Khair to 185.32m at Aligarh and to 
183.49m at Jalali, all these paces lying in much the same latitude south of this 
the recorded heights above sea level are 180.14m atGorai, 177.09m at Iglas, 
180.14m at Sasni and 176.78 at Sikandra Rao. On the southern border typical 
heights above sea level are 176.78m at Hathras, 175.56m at Hasayan, and 
175.96m where the Ganga Canal leaves the district. The Grand Trunk road 
follows the general line of the slope pretty closely, and in a length of roughly 
80km. the level drops from 190.50m to 173.76 m. giving an average gradient 
of about one-fifth of a metre per km. 
(ii) Climate 
The climate of the district is tropical mansoon type which is 
characterised by a seasonal rhythm of the south west and north east mansoon 
whether in summer is hot and pleasant in winter and a general dryness us 
experienced except in the monsoon season. The cold weather season which 
start from the middle of the month November to early March is followed by the 
hot weather season which lasts until the middle of the month of June. The 
southwest monsoon season takes an start from the middle of the month of 
June and ends to the third week of the month of September. The period 
extending from the last week of September to the middle of November may be 
termed the postmonsoon season. 
The climate of Aligarh is similar to that of the Ganga Yamuna Doab. 
The district experiences a severe cold in winter and oppressive hot in summer. 
The minimum and maximum temperature recoreded as 27°C and 44.0°C in 
1990-91 The annual average rainfall ranges from 60 to 75 cms. Whereas, it 
was 70.2°cm in 1990-91. In general the climatic pattern of Aligarh district 
may be divided into four distinct seasons: 
(i) Cold weather season (December to February) 
(ii) Hot weather season (March to mid-June) 
(iii) Season of general rains (Mid-June to mid-September) 
(Iv) Season of retreating monsoon (October to mid-September) 
(i) The Cold Weather Season is characterised by cold and dry air which 
blows from the month of December to February. The sky is clear and very 
rarely clouds are seen in the sky. This season is associated with the low 
temperature and high pressure conditions. 
As a result this district comes under the influence of high pressure 
belt. Frost may occur but it is are not of great intensity. The maximum 
temperature is recorded as 23°C, and the minimum from 10°C to 12°C. The 
mean temperatures in the months of December and January are recorded as 
low as 15°C and 12.2°C respectively. The temperatures further fell down due 
to the blowing of cold waves, coming from the north. During this season the 
winds blow from west and northwest to east and southeast directions. The 
winds are generally light, dry and of continental in origin. Sometimes in the 
last week of the December a little amount of rainfall occurs due to western 
disturbances. The temperature begins to rise in the month of February. 
(ii) The Hot Weather Season 
The hot weather season begins from the month of March and lasts 
till mid-June. This season is characterised by an increase in temperature and 
a decrease in pressure. The maximum and minimum temperatures in the 
months of March are about 34°C and 15°C, while in the month of April the 
maximum and minimum temperature are recorded as 38°C and 21°C. The 
maximum temperature for the month of May and June is about 43.5°C and 
sometimes reaches upto more than 46°C for a few days. The days are 
characterized by intense heat, dry air, generally characterised and with relative 
humidity tuning to 24 per cent. During tiie summer months, hot dry winds blow 
with great velocity which is locally called as loo. The relative humidity is 
reduced to the lowest to the extent of 2 to 3 per cent in the afternoon. The 
most peculiar phenomenon is the occurrence of dust and thunderstorms during 
the hot weather season. These stroms usually occur in the afternoon with strong 
air movement. A little rain sometimes is brought by these thunderstorms. 
(iii) The Season of General Rains 
The season of general rains coincides with the humid oceanic 
currents reaching during the months of July and August in northern parts of 
India because of the excessive heat over this area and the creation of low 
pressure over the surface. As a result, moisture laden comes from Indian the 
ocean to land area, cause rainfall in this region by the middle of the month 
ofJune. This season is characterised with a fall in temperature with cool air 
and frequent occurrence of rainfall. The temperatures fell down from 40°C to 
27°C in June and 34°C to 25°C in July. The relative humidity increases from 30 
per cent in the month of May and 74 per cent by the end of June, and 84 per 
cent by the months of July and August. The sky remains overcast. Actually in 
Aligarh district the rain occurs with the onset of monsoon in the last week of 
June or the first week of July and continues till the end of the months of 
September or early October. About 90 per cent of the rain rainfall is received 
in this season. A peculiar characteristic of the rain is that the rain does not 
occur continuously ; after two or three days of continues rainfall, there is a 
break or a period of day spell for a week or ten days . The rainfall received 
amounts to about 70cm annually. The rainfall is unevenly distributed and is 
heavier in the east and reduces in amount from the central parts than to the 
west. The Atrauli tehsil lying in the northeast receives an average rainfall of 
about 72cm. and Igals lying in the southeast receives about 57cm. The Sikandra 
Rao and Koil tehsils receive an average of 68m and 67cm. rainfall respectively. 
Similarly the Hathras and Khair tehsil receive 63.5 and 60.5 cm. of rainfall 
respectively. 
(iv) The Season of Retreating Monsoon 
During the retreating monsoon season the weather is associated with hot winds 
and temperatures are increased but start felling by the end of the month of 
October. The maximum and minimum temperatures, recorded in 1992 during 
the month of September were 33°C and 24°C respectively. This season is 
marked by clean sky, low relative humidity to about 47 percent and a slight 
rainfall. The temperatures are likely to be high during day time and a low 
during the night hours. 
(iii) Drainage 
The Aligarh district is well served by a number of strems. There are 
two types of rivers, which have their sources in snow covered mountain ranges 
of, the Himalayas, which namely, the Ganga and the Yamuna and they are 
perennial; and some of them are seasonal and reduced to a insignificant water 
courses during the dry season namely, Karon, Sengar and Rind Ganga having 
their sources in the Himalyas, but enters the Great Plains at Hardwar. From 
there they flow southwards up to Bulandshahr district, then they it enters the 
Aligarh and take a southeasterly direction forming the northern boundary of 
the district, and separates the Aligarh from the district of Budaun. These rivers 
bring new alluvium during the rainy season the volume and velocity of the river 
is considerably increased because the lowlying areas are frequently Inundated 
during the flood period. 
10 
The river Yamuna has its source in the snowy peaks of the Himalayas, 
coming from the north it flows along the northwestern border of the Aligarh 
district and then moves towards south into the district Mathura and Agra. The 
river bank rise gradually with a gentle slope giving room to fertile expanses of 
alluvial lands known as khadar. Its variations are much less extensive then 
those of the Ganga for the actual stream has a well defined bank, which is 
topped only in years of heavy floods. 
Kali Nadi is the only tributary of the Ganga which traverses the 
district. It rises in the district of Muzaffarnagar and passing through district of 
Meerut, Ghaziabad and Bulandshahr enters this district in the northern border. 
It then flows southeast and forming the western and southern boundary of the 
tehsil Atrauli, which is seperates from tehsil of Aligarh and Sikandra Rao. It 
passes into the district of Etah near village Barhari. It is a perenial river, and it 
rises during the flood cause a damage along its course 
Nim Nadi is a small stream coming from the north and joins the Kali 
Nadi on its left bank. Nim and Chhoiya Nadis(rivulets) joining together and 
11 
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12 
flow southward as Nim Nadi which joins the Kali Nadi on its left bank. Nim 
Nodi is mainly a seasonal river. It is seldom dry in hot season and inundates 
during the rainy season. 
The Isan is a tributary of the Ganga, but it has its origin in several shallow 
depressions to the east of Sikandra Rao , in the villages of Iklalpur, Kheria 
and Bargawan. It then flows in a south easterly direction into the district of 
Etah, between the Grand Trunk Road and the Kanpur Branch Canal. 
The Rind is another drainage channel which becomes large enough 
before joining the Yamuna in the Fatehpur district. The Rind flows through a 
shallow alluvial bed. In years of unusual heavy rain, the lowlands along it are 
inundated and where the river recedes leaves off a rich layer of alluvial soil. 
The Karwan a stream which is also known as the Karon is a natural 
water course, it flows in a north south direction and passes through the Khair, 
Iglas and Hathras tehsils of Aligarh district further southwards passing through 
the district of Mathura then it joins the river Yamuna near the city of Agra. 
13 
The Patwara is a small drainage channel between the karwan and 
the Yamuna river, which has its origin in the district of Meerut. In tehsll khair, it 
is known as Patwaya and its course runs almost direct from Moron the north to 
Salpurin the south. 
(iv) Soils 
The soils of Aligarh district are mainly alluvial and can be divided 
into two broad sub-divisions i.e. old and new alluviums. The new alluvium is 
confined to the flood plains of the rivers and their tributaries, while the old 
alluvium is represented by the level plain above the flood level of the main 
rivers and their tributaries. These soil differ considerably in their texture and 
consistency ranging from sand to loam and silts to heavy clay, that are ill 
drained and sometimes charged with injurious salts known as reh. The great 
soil tracts of the district are found almost parallel to the rivers. From the east 
of the river Ganga, the soil varies from sandy to sandy loam and clayey loam 
up to the middle of the district. 
Further westward there is again the sandy loam tract which finally 
merges into the sandy bed of the river Yamuna. 
14 
On the basis of profile texture colour etc. the Soil Survey Department 
(1985) has classified the soil of Aligarh district into eight types : 
1. Recent alluvium 
2. The Ganga loamy sand 
3. The Ganga sandy loam 
4. The Ganga clayey loam 
5. The Yamuna sandy loam 
6. The Yamuna Khadar 
7. Trans-Yamuna Khadar 
8. Usar soils 
1. Recent Alluvium 
Recent Alluvium occurs over a narrow belt along the river beds of the 
Ganga, Yamuna and Kali, The colour of the soil varies from light grey to 
ash grey and the texture is sandy to sandy loam. 
15 
2. The Ganga Loamy Sands 
This type of soil forms a narrow belt in the northeastern part of the Atrauli 
tehsil and lies parallel to the loamy sand In texture and yellowish grey in 
colour. 
3. The Ganga Sandy Loam 
This type of soil covers a sizable portion of the district. It is homogeneous 
in character and the topography is remarkably level. The soil are brown 
is colour, numerous sandy ridges are found on soil tracts showing the 
evidence of soil erosion. 
4. The Ganga Clayey Loam 
This type of soil is generally found in the Sikandra Rao Tehsil and the 
Jawan Block of Koil tehsil. It is also found in the Lodha and Dhanipur 
blocks of Koil tehsil and Gangiri and Atrauli blocks of Atrauli tehsil. It 
runs north to south almost parallel to the course of the river Ganga. 
16 
5. The Yamuna Sandy Loam 
The Yamuna sandy loam covers the entire area of the tehsil of Khair and 
in the Chandaus and eastern parts of Tappal blocks of Khair tehsil. The 
entire area covered by these soils froms an upland parts in the district.. 
6. The Yamuna Khadar 
The Yamuna Khadar soil occurs in the north to south almost parallel to 
the course of the river Ganga. The soil is generally clayey or clayey loam 
in its formation. This type of soil is further divided into two types, namely, 
Yamuna clayey loam and Yamuna sandy loam. The Yamuna clayey loam 
occurs in the central part of Tappal block. The Yamuna sandy loam is 
found in the north-south and east of the Yamuna clayey loam. 
7. Trans - Yamuna Khadar 
Trans Yamuna Khadar soil cover the central and eastern parts of the 
Tappal block of Khair tehsil. The texture of the soil is fine sandyloam to 
loam in character. 
17 
8. Usar Soils 
Large tracts of usar are found in the western parts of the district in 
comparatively elevated lands of Khair, Iglas and Hathras tehsils. These 
soils are sandy in texture and being deficient in organic matter are not 
fertile. 
18 
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CHAPTER II 
Crop Landuse and Cropping Pattern 
Land use 
Landuse varies according to the variations in the sunshine, rainfall, 
topography of the land, drainage conditions and soil characteristics of the 
region. The spatial differentiation in these elements affects land use. 
The practical purpose of making the use of land is for growing crops 
in harmony with the environment. The land put to various uses in different 
environmental and socio-economic conditions and to put the resources for 
better utilization are based on scientific principles and without any kind of 
degradation. The land use planning is thus, needed in accordance with the 
changinging needs and pressure of increasing population. 
The main purpose of planning is to frame a guide for the land use in 
such a way that all the available land resources are put to the most beneficial 
use together with their conservation for future generation. The use, under use 
and misuse of land assists us to make a planning in order to bring the optimum 
use of it. 
20 
Land use records in Aligarh are maintained and classified under 
the following major categories. 
1. Non-agricultural use of land 
2. Current fallows 
3. Other fallows 
4. Pasture lands 
5. Forests 
6. Usar and unculturable lands 
7. Culturable waste lands 
8. Net sown Area 
Table 2.1 shows the classification of land in Aligarh district. 
Table 2.1 
Landuse Pattern in Aligarh District 
21 
Categories of land use 
Area 
(in lakli ha.) Percent 
Non-agricultural land use 
Current fallow land. 
Other fallow land. 
Pasture land 
Forest 
Usar and unculturable land 
Culturable waste land 
Net sown Area 
Total Geographical Area 
0.34 
0.04 
0.09 
0.02 
0.03 
0.11 
0.07 
3.00 
3.70 
9.19% 
1.35% 
2.43% 
0.54% 
0.81% 
3.24% 
1.90% 
80.54% 
100.00% 
Source : Sankhivaki Patrika of Aliqarh District 2001 (Hindi) 
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I. Non-Agriculture Lands 
This category includes the land which has a wide range of use and 
to include all the lands which are under inhabitation factories, under roads, to 
be used for transportation, canals and reservoirs etc. The area under non-
agricultural use of land in Aligarh is 0.34 lakh hectare or 9.19 percent of total 
geographical area. The largest area under this category in the Tappal block 
(3343 ha.) and the lowest area in block Khair (1901 ha.). The area under non-
agriculture land use has increased due to an increase in population which has 
led an encroachment upon new areas for the construction of houses and 
buildings. 
II. Current Fallow Lands 
Current fallow land form a part of the cultivated land. But it differs from 
netsown area in the sense, that at the time of reporting, the area was not 
covered by crops, although it was cultivated during the last agricultural year. In 
Aligarh district about 1.35 per cent of area has been reported As area under 
current fallows. The largest area under current fallows is found in block Tappal 
(583 ha.) and the lowest area is found in the Gaunda block (5 ha.). The 
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percentage of current fallow lands also affacted by amount of rainfall recieved 
during the mansoon season. 
III. Other Fallow Lands 
The land under this category includes the areas which are actually arable, 
but owing to the inherent poverty of the soil and other limited factors it cannot 
be cultivated continuously. A sort of rotation, in cropping and fallowing norms 
are to be practiced to conserve the soils. In Aligarh this category of land covers 
2.43 per cant of land. The lowest percentage of such land is found in Chandaus 
block (230 ha.) due to fertile soil and high density of population land has been 
put to its optimum use and the highest area of such land is found in Bijauli 
block (1227 ha.). 
IV. Pastures Lands 
The area under pastures and grazing land is not very large as it occupies 
less than one percent (0.54%) of the total geographic area in the district. The 
low per cent is mainly due to the reclamation measure have been done to 
bring such areas for cultivation. 
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V. Forests 
In the recent past, large areas in the district were covered with heavy 
dhak forests but a greater part of them have been cleared and brought under 
cultivation. The forest area is limited to few patches of jungles. The district 
had a forest area of only 0.03 lakh hectare or 0.81 % in 2001. The Jawan block 
has a forest area of 846 hectares. 
VI. Usar and Unculturable Land 
This category includes all such lands which are practically useless or un 
productive and virtually unfit for cultivation. This area is marked with the 
presence of usar soils. The area under usar and unculturable lands accounts 
for 3.24 per cent of the total geographic area. The largest area under usar 
and unculturable land is found in Jawan block (1974 ha) and the lowest area is 
found in Gonda block (245 ha.) 
VII. Culturable Waste Land 
As the title of the lands indicates, this category includes all the lands 
which are lying as waste on account of a number of reasons. The reason may 
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be enumerated the prevalence of jungly weeds, poor drainage scarecity of 
water etc. Though very low percentage of area constitutes as culturable waste 
land in Aligarh district. Which constitute only 1.90 per cent of total geographical 
area under this category of land. The largest area under culturable waste land 
is found in Tappal block (940 ha.) and very small area in Gonda block (112 
ha.) Any decrease in culturable waste land results in an increase in net sown 
area. One of the main causes of reporting of land as culturable waste is the 
incidence and amount of rainfall received in agricultural year. 
VIII. Net Sown Area 
This category of land use shows the extent of cultivated area or sown 
area during a year. Soil characteristic is the main factor in ascertaining 
variations in net cultivated area in Aligarh. Other factors which may be 
accounted for the variation are : continued population pressure, substantial 
rise in prices of individual commodities, an increasing demand of foodgrains, 
government sponsered in extension services to the farmers etc. 
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Cropping Pattern 
Cropping pattern refers to the proportion of area brought for 
cultivation under different crops at a point of time (Hussain, 1979). Quite often 
the crop statistics are used to denote cropping pattern. It is however, a dynamic 
concept as cropping pattern can be good for all times to come. The cropping 
pattern differs from macro to micro level, both in space and time and is 
governed largely by the physical cultural and technological factors. 
Cropping pattern of any particular crop area will generally be an 
cropping pattern of any particular crop are all generally be an outcome of 
adjustment in respect of enterprises and practices. Generally cropping pattern 
followed in subsistence farming refers in which the farmers try to produce a 
number of crops they need. It is imfact based on the utilization of the inherent 
fertility of the soil without using much of the modern inputs. Generally the 
farmers have a tendency to stick on a stable cropping pattern under any given 
agro-climatic region, and they don't take a decision to shift from this position. 
If we consider that the present land use pattern and cropping pattern are the 
best because these cropping pattern have been evolved by the farmers after 
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a long experience but from national point of view it may not be considered that 
these patterns are more productivity. Historically these cropping pattern were 
based on the principle of getting self-sufficiency for all commodities to be 
produced in a village where means of communication were very poor and 
dependence on marketing agency was very much limited. Difference parts of 
the country have a very wide variety of soils, climate also of crops because of 
the factors, our farmers have developed an experience to sow a number of 
crops. Each of the crops has a special place in our economy. This also has a 
disadvantage in a way, it means that the resources which are available for 
research had to be spread out ever a large number of crops where as if we 
had a limited range of crops to be sown, we have to pay more attention. 
To follow a specific cropping pattern is also the necessity of the 
farmer. The desire of the farmer to become self-reliant by increasing the yield 
of cereals, pulses, vegetables etc. The prevelance of small land holdings has 
compelled the farmers to adopt multiple cropping, inter-cropping and rotation 
of crops. The farmer decides to follow a particular croping pattern in relation 
to the soil fertility and traditionally accepted norms of crop rotations. 
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The rational allocation of land to different crops enterprises is a 
nnatter of crucial importance both from the point of view of increasing income 
of the farmers and increasing agricultural production of the area with the 
introduction of high- yielding and short duration varieties of crops. The study 
of cropping pattern has assumed special significance in shaping agricultural 
production. During the last few decades substantial changes have taken place 
in relation to technological, biological and economic factors that have a 
determining influence in shaping the croping patterns. The changes which can 
be introduced, however depend on the opportunities available to the farmers 
in each region. The profitability of changes, and the practicability of 
implementing there depends on the farmers point of view. In some regions the 
scope for any appreciable change may be limited to the scope for change 
which may vary on farms or even from farm to, farm in the same size group 
depending upon the availability of production resources. 
Natural forces, or the physical factors specify the range of crops 
that can be grown in a region. But they don't determine which crop or cropping 
pattern is most profitable for a particular area. The economic factors have a 
31 
determining unfluence on cropping pattern. Physical environment datermines 
the production possibilities of crops. They offer many choices, while the 
economic factors determines the particular kind or combination of crops which 
may be profitable to grow on farms. 
In order to analyse the cropping pattern in the Aiigarh district, it would 
be worthwhile to give some idea about the crops, their sowing and harvesting 
periods. 
Agricultural Seasons 
Agricultural practices in Aiigarh revolve around two main seasons 
namely, kharif or the season of summer crops and the rabi or the season of 
winter crops. The sowing of the kharif crop begins with the first rains of the 
southwest monsoon, usually in the month of June, and in normal years the rabi 
sowing is done during the month of September to November. Rabi crops differ 
in kind with that of the kharif crops and require cool weather and only a 
moderate supply of water. The principal Kharif crops grown in the district are 
: maize, millet, arhar, rice and sugarcane. The important rabi crops are: wheat, 
barley, peas and gram. 
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Table 2.3 
Sowing and Harvesting Seasons of Selected Crops 
Name of Crop Sowing Time Harvesting Time 
Rice 
Maize 
Wlieat 
Barley 
Bajra 
Arhar 
Gram 
Potato 
Sugarcane 
Linseed 
Seasmum 
Mid June-August 
June-July 
November - January 
November- December 
June-July 
October- November 
October- Mid June 
October- Mid June 
October- March 
October - December 
June-July 
November - December 
November- December 
April - May 
Mid March - April 
August- September 
September - October 
March -Apri l 
September- December 
January- March 
January- March 
September - November 
Source : Department of Agriculture District Aliqarh. 
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Table 2.4 
Area and Production of Major Crops in Aligarh District 
2000-2001 
Crop Area 
(in ha.) 
Production 
(in tonnes) 
Rice 
Wheat 
Barley 
Bajra 
Maize 
Pulses 
Oilseeds 
Sugarcane 
Potato 
34648 
211657 
23678 
82995 
42885 
28197 
20097 
9246 
5531 
68335 
709851 
82634 
137685 
91441 
24157 
23992 
531201 
145737 
Source : Sankhivaki Patrika of Aligarh District 2001 (Hindi). 
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Pattern of Crop Combination 
An attempt has been made to incorporate the crop association for 
determining the crop combination regions in the blocks of Aligarh district. In 
order to delineate the combination, Weaver's method has been adopted. 
Weaver, calculated deviations of real percentages for all the possible 
combinations in the unit considered against a theoretical standard which was: 
100% in one crop , 50% in each of two crops for 2 crop combination, 33.33% 
in each of the three crops for 3 crops combination, and so on. 
Crop Combination Areas 
Crop combination areas based on Weavers formula were worked out for the 
year 2000-2001 as shown in Fig. 11. It will be seen from Fig. 11, that during 
2000-2001 the crop combination ranged from 2 to 9 crops in all the blocks of 
Aligarh. The lowest combination constituting 2 crops region is predominant In 
two blocks namely, Gonda and Iglas. Here wheat and bajra are the main crops. 
Three crop combination exists in the blocks of Lodha, Atrauli and 
Bijauli. In these blocks wheat is the dominant crop. In Atrauli and Bijuali wheat 
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ALIGARH 
CROP COMBINATION AREAS 
2000-2001 
I I IIWB 
^ 1 IIIWBM 
^ 1 IVWBMP 
I I VIIWBBIRPOS 
I I VIIIWRBMPBIOS 
I I IXWFlMBPBIOSPo 
R -Rice 
W-Wheat 
Bl - Bartey 
B -Bajra 
M-Maize 
P -Pulse 
O - Oil seeds 
S -Sugarcane 
Po - Potatoes 
Scale 
Fig.6 
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is the main crop followed by bajra and maize, wherein Lodha block maize is 
replaced by pulses. The fourth crop combination was found only in one block 
of Gangiri. Here also, wheat is the main crop and the other crops are bajra, 
maize and pulses. 
The seven crop combination exits In two blocks namely Chandaus 
and Khair. Here wheat is the main crop which is followed by bajra, barley, rice, 
pulses, oilseeds and sugarcane. 
The eight crop combination was found in three blocks ofTappal, 
Jawan and Akrabad. Here again, wheat is the dominant crop which is followed 
by rice, bajra, maize pulses barley, oilseeds and sugarcane. 
The nine crop combination is confined only in the Dhanipur block 
and the crops in sequence are wheat, rice, maize, bajra, pulses, barley, 
oilseeds, sugarcane and potatoes. It will thus be seen, that in the 2 crop 
combination wheat has been a common component in all the 12 blocks. Bajra 
is replaced by rice and comes on third place in 8 crop combination . In 9 crop 
combination also, bajra is replaced by rice, and maize comes on third place 
and bajra on fourth place. 
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CHAPTER III 
The Concept of Crop Productivity 
and its Measurement 
The term productivity of agriculture has been used with different 
meanings and has aroused many conflicting interpretations Sometime it is 
considered for the over all efficiency with which a production system works, 
while for others it is as a ratio of output to resources expended separately or 
collectively. 
In reality production refers to the volume of output, while productivity 
signifies the output in relation to resources expended. Production can be 
increased by employing more and more resources without increasing 
productivity. On the other hand productivity can be increased without 
increasing production by employing less inputs for the same production. But 
it is commonly agreed, that productivity is the ability of a production system to 
produce more economically and efficiently. Therefore, agricultural productivity 
can be defined as a measure of efficiency of an agricultural production system 
which employs land, labour, capital and other resources. 
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Agricultural productivity may be defind as the ratio of the index of 
total agricultural output to that of total inputs used in farm production. It is, 
therefore, a measure of the efficiency with which inputs are utilized in crop 
production other things being equal. 
There are two terms used usually in agriculture : 
Fertility 
* Productivity 
A traditional notion is that productivity depends on fertility of the 
soil, but there is a distinction between productivity and ferti l i ty. 
(i) Fertility 
Fertility is related with the soil and can be expressed as the ability 
of soil which supplied all the essential nutrients for the balanced growth of 
plants. 
(ii) Productivity 
Productivity in agriculture refers to that of the power of agriculture 
to produce crops in a particular region. 
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Agricultural productivity in any country determines the level of 
agricultural development. Agricultural productivity is very important from 
economic point of view also which shapes the agricultural region or country in 
terms of economic development. 
In recent years many attempts have been made to define the 
connotation of agricultural productivity. 
Some of the important definition of productivity are as follows : 
"Productivity expresses the varying relationship between agricultural 
output and one of the major inputs like land or labour or capital other 
complementary factors remaining the same ...." It may be borne in mind that 
productivity is physical rather than a value concept. (Dewett, 1966) 
The connotation of agricultural productivity engaged the attention of 
many an economist at the 23rd Annual Conference of the Indian Society of 
Agriculatural Statistics. Some of the participents suggested, that the yield per 
acre should be considered to express agricultural productivity. 
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A number of objections were raised against this view, because it 
consideres only land which is just one factor of production, while other factors 
are also responsible, and therefore, it was arbitrary to attribute, productivity 
entirely to land as it was suggested, for instance that productivity could also 
be measured in terms of per unit of labour worked and different regions. After 
a through discussion, it was generally agreed that the yield per acre may be 
considered to measure the agricultural productivity in a particular region, and 
that other factors incorporated in production be considered as the possible 
causes of variations, while comparing it with other regions. 
Pandit (1965) has stated the connotation of productivity in the 
following words. Productivity is defined in economics as the output per unit of 
input the art of securing an increase in output from the same input or of getting 
the same output from a smaller input or of getting the same ouput from a 
smaller input whether in industry or agriculture , is generally the result of a 
more efficient use of some or all the factors of production, viz.. Land, Labour 
and capital. 
Productivity is a physical relationship between output and input 
which gives rise to that output. (Sexon, 1965) 
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Productivity is broadly used to denote the ratio of output to any or 
all associated inputs in real terms. (Horring, 1964) 
Agricultural productivity is defined as the value of output of crops 
per hectare of gross cropped area or output per unit of net sown area (rather 
than gross cropped area) which takes care of cropping intensity. Hence, 
Productivity is not the result of one factor but associated with other factors. It 
simply means yields per unit area with the rapid pace of economic development 
and appropriate technological advances, agricultural productivity implies the 
efficient use of land, labour and capital. (Dev 1991) 
Productivity of agriculture can be considereed on three different 
bases. 
1. Land Productivity 
2. Labour Productivity 
3. Capital Productivity 
Land, labour and capital are important aspects and can considered to be the 
best known partial measures of productivity. 
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1. Land Productivity 
Land is the most permanent and fixed among the three conventional 
categories of inputs (land,labour and capital) 
Land is viewed as area with different natural attributes. It realizes 
different rents and its value varies in terms of prices in sale and purchase 
deeds. 
It is all due to the pressure of population that special attention is 
being paid to land productivity. The maximum amount of production can be 
achieved from land with the available inputs. 
Inevitably the inherent physical properties of the land vary spatially 
and impose varying limits on the agricultural use of land, although the actual 
use dependents upon technology, and the profits derived from it. 
Land productivity can be expressed in terms of productivity per 
hectare of crops or per unit area of land. The improvements in land productivity 
can be done by sowing a number of crops on the same land in a year. It may 
also be achieved to cultivate high value crops instead of sowing low value 
crops. 
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Land productivity is important in countries witli a liigli density of 
population and which is the principal means of raising production to keep pace 
with the growth of population. It encompasses the whole output of a farm or 
country in relation to the total area of the farm land, and may also be raised by 
changing the croping pattern towards the more intensive system of cultivation 
or towards higher value crops. 
A distinction must be made between the output in terms of calories 
(or some other measurement of food values) and money value of crops. For 
example , if in temperate countries land is shifted from cereals to potatoes, 
the output per hectare in terms of calories available for human food in likely to 
be increased but in terms of money values it may be changed up or downwards 
according to the relative prices of cereals and potatoes. Again shifting of 
land from the main crop potatoes to early season potatoes or to luxury 
vegetables may well increase its productivity in mony terms, but will almost 
certainly reduce it in terms of calories. Good pasture lands used for grazing 
will usually produce less calories for human food than if cropped with cereals 
for direct consumption but may well show a higher productivity in money value. 
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2. Labour Productivity 
The measurement of productivity of labour is more complex than 
the land productivity. Productivity of labour may be simply expressed by the 
hours of work needed to produce e.g. a tonne of wheat or cotton and more 
commonly it is measured by the total agricultural output per unit of labour. 
Labour productivity refers to the income of the population engaged in 
agricultural and can be measured in terms of output per worker. It takes into 
accounts all the labour which contribute to agricultural production, the labour 
that is used directly on farm as well as that used indirectly off the farm in 
producing the materials and services used in agricultural production. The 
labour input may be expressed as the total number of the labour force or in 
order to take into account the intensity of labour as the number of man-hours 
worked in agriculture Similarly, the total agricultural output may be taken as 
the gross farm output or it may be taken as the value added by labour and 
other factors in the agricultural sector, i.e the value of fertilizers, pesticides, 
fuels and other inputs from outside the agricultural sector, is subtracted from 
the value of the output in order to determine the net contribution of the 
agricultural sector. 
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Labour productivity is the most common form of measurement and 
is usually implied in economic discussions when no specific defination is given. 
In so far as the output per man is one of the major determinants of the general 
level of economic welfare, labour productivity is considered significant yard-
stick to measure economic progress. Various measurements of labour 
productivity may have specific uses in policy formula , e.g. with regard to 
income distribution, occupational distribution of labour force etc. Increase in 
the productivity of land and labour often go hand in hand when crop yields are 
increased or the pattern of cropping intensified, there is usually although not 
always an increase in output per worker. Similarly, when improved methods 
are adopted there is often a secondary result i.e. an increase in land productivity 
and total output. In countries with agricultural surplus problems this may be 
embrassing and increased labour productivity may then go hand in hand with 
measures to limit the area under cultivation. 
3. Capital Productivity 
The measurement of productivity on the basis of capital is very 
complicated and very difficult to compute and to interpret because of the 
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diversity of forms and farms in which capital is utilized in crop production. 
The capital is used for the purchase of land, for land improvements, land 
reclamation, for the purchase of implements and machinery and crop 
protection chemicals etc. 
Estimates of capital productivity give relatively little guidance in 
ensuring the most efficient use of the limited capital resources. 
In part this is because the statistics on capital in agriculture are less 
informative than those on land and labour not because much of this investment 
especially in developing countries consists of non monetized investment 
stemming from the unpaid labour of the farmers themselves. The terracing of 
slopes, the bunding of paddy fields, the construction of irrigation ditches are 
some example of this type of non-monotized investment which is of crucial 
important for raising both output and productivity. This does not mean of course 
that, capital is not of vital importance is agriculture. The requirement of fixed 
capital stock in agriculture even excluding land often appear to be greater in 
relation to the output than those of manufacturing industries and mining though 
there are considerable differences in different countries in the methods of 
estimation. 
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Measurement of Productivity in Agriculture 
The measurement of productivity in agriculture is complicated 
because it varies from region to region and country to country with time and 
space. Many of persons who have worked to evaluate productivity have 
suggested different methods to compute it. 
Stamp while attempting to measure crop productivity per unit area 
emphasized, that the area! differences in crop productivity are the result partly 
of natural advantages of soil, and climate and partly of farming efficiency. 
Farming efficiency refers to the properties and qualities of various inputs, the 
manner in which they are combined and utilized for production and effective 
market demands for the output. There exits a substantial literature relating to 
methodological procedures for measuring productivity in agriculture. 
The measures of agricultural productivity which are most frequently 
understood are those of partial productivity refers which to the relation of a 
single input or a group of inputs to the total output or to a part there of (yield 
per hectare, output per man-hour, and output per unit of capital). The data 
required to measure the productivity of a single input are more likely to be 
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available than are those required for measures of overall productivity. Besides 
, the aggregate of total inputs may tends to obscure the effect of changes in 
their composition. 
Many attempts have been made to measure the agricultural 
productivity in various countries of the world. Thompson (1926) while measuring 
the relative productivity of British and Danish farming emphasized and 
expressed it in terms of gross output of crops and investock. He considered 
the followings seven parameters : 
1. The yield per acre of crops. 
2. The livestock per 100 acres. 
3. The gross production or output per 100 acres. 
4. The proportion of arable land. 
5. The number of persons employed. 
6. The cost of production expressed in terms of wages and labour costs, 
rent or interest, and 
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7. Prices relative profitability and general economic condition. 
Ganguli (1938) In his study of the Ganges Valley presented a 
theoretical discussion for computing productivity in agriculture. Firstly, he took 
into account the area under crop "A" in a particular unit area belonging to a 
certain region. This area is expressed as a proportion of the total cropped 
area under all selected crops. Secondly, he tried to obtained the index number 
of yield. This is found by dividing the yield per hectare for entire region as the 
standard. The yield may be expressed as a percentage, and the percentage 
may be regarded as the index number of yield. Thirdly, the proportion of the 
are under "A" and the corresponding index number of yield were multiplied. 
There are two advantages which are apparent by using this method i.e. (a) the 
relative importance of the crop "A" in that unit of study is assessed as indicated 
by the proportion of the cropped area which is under "A", and (b) the yield of 
the crop "A" in comparison to the regional standard. The product thus obtained 
indicates actually and index of the contribution of the crop "A" to the productivity 
of the unit considered. 
Kendall (1939) treated it as a mathematical problem and initiated a 
system of four coefficients : (a) Productivity coefficient (b) Ranking coefficient 
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(c) Money value coefficient and (d) Starch equivalent or energy coefficient. 
Kendall pointed out, that the productivity coefficient and the ranking coefficient 
are concerned only with the yield per acre, but are not in any way weighted 
according to the volume of production. He therefore, envolved a measure of 
crop productivity by using index number technique. In this technique Kendall 
pointed out, that there are two common units first money value as expressed 
in price and second energy as expressed in starch equivalent. Kendall's money 
value index has one major difficulty, that the data for certain crops are not 
available e.g., there are many vegetables and beans which are grown mostly 
for the consumption on farms and their price data are not recorded in contrast 
to cereal crops whose data are adequate. 
Kendall, therefore, suggested the starch equivalent as the most 
suitable measure. While calculating a coefficient based on starch equivalent 
it should be decided (a) whether a gross or net digestible energy figure is to 
be taken, (b) whether any allowance is to be made for by products such as -
wheat and barley straws or the green stalks of maize, jowar and bajra, and (c) 
whether any account should be taken of the fact that the energy in certain foods 
has first to be fed to livestock and then wheat and milk is used for human 
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consumption. The basic question that arises in this technique is whether the 
gross starch equivalent of the various crops should be considered or the net 
equivalent. Net energy refers to the amount of energy for work and body 
building whereas, a gross figure includes the energy employed in the digestive 
process of the consuming animal and similar non-realisable forms. Kendall 
suggested, that production of energy be preferred as the gross figures. 
Kendall took the acre yields of ten leading crops in each of the forty 
eight administrative counties of England for four selected years. The places 
occupied by each county In respect to the selected crop were then averaged, 
and thus ranking coefficient of agricultural efficiency of each county was 
obtained. If the county was at the top of every list, it would have a ranking 
coefficient of one and if it were at the bottom of every list, it would have a 
ranking coefficient equal to the number of counties concerned. 
Hirch (1943) has suggested "Crop Yield Index" as the basis of 
productivity measurement. It expresses the average of the yields of various 
crops on a farm or in a locality relative to the yield of the same crops on another 
farm in a second locality. 
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Zobel (1950) attempted to determine the labour productivity. He 
considered productivity of labour as the ratio of total output to the total man -
hours consumed in the production of that output resulting in output per man-
hour. This can be expressed with the following equation. 
n = f (P.L) 
Where, 
n = Productivity of labour, 
p = Production, and 
L = Labour utilized 
Stamp (1952) applied Kendall's ranking coefficient technique on an 
international level in order to determine agricultural efficiency of a number of 
countries as well as while selecting some major crops. Huntington and 
Valkenburg (1952) considered land productivity on the basis of acre yields of 
eight crops raised very widely in Europe. They selected average yield per 
acre of each crop for Europe as a whole, and assumed an index of 100 for it, 
and thus calculated the specific yield index of each country accordingly 
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Stamp (1958) suggested another method for measuring the 
agricultural productivity, i.e., to convert the total agricultural production in 
calories. The caloric intake is a measure of the general health of a person 
because it determines the amount of heat and energy needed by the human 
body. The British Medical Association on the basis of exhaustive enquiry, 
published a table showing a range of desirable caloric intake among adults 
2,100 calories a day for a woman in sedentary occupation to 4,250 calories 
for a man engaged in active mannual work. For children the desriable intake 
is calculated as 800 calories a day, for infants under one year and to 3,400 
calories for teenage boys. Taking into consideration the age structure of the 
population, the range of occupation , the weight and height of the people living 
under climatic conditions of northwestern Europe, the average is 2,460 calories 
a day or about 9,00,000 calories per year. Stamp, called it as standard Nutrition 
Until (SNU). 
Shafi (1960) applied the technique ranking coefficient of Kendall 
for measuring the agricultural efficiency in the state of Uttar Pradesh taking 
into account eight food crops grown in each of the forty eight districts of the 
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state. He applied this method to acre yield figures for the two quinquennial 
years ending 1952 and 1957. 
Loomis and Barton (1961) have measured United States agricultural 
input and productivity in aggregate. To them, aggregate productivity depends 
upon conceptually consistent measures of agricultural output and input. The 
measures of inputs includes all the production factors that depend directly on 
the decision of farmers. 
Meiburg and Brandt (1962) have surveyed the earlier indices 
relating to the United States agricultural output e.g. output estimates of total 
productivity. They considered eight indices of agricultural production which 
cover various phases of the period extending between the years 1866 and 
1960. 
Mackenzie (1962) has measured the efficiency of production in 
Canadian agriculture by using the coefficient of output relative to input. He 
mentions, that the concept of productivity measurement is difficult to define 
and even more difficult to quantify. Oommen (1962) while working out the trends 
of productivity in agriculture of the state of Kerala (India) has measured 
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productivity on the basis of yield per acre. Enyedi (1964) while describing 
geographical types of agriculture in Hungary refers to a formula for determining 
agricultural productivity. His formula for the assessment of productivity would 
be read thus : 
Y : T ^'0^^^^^^QS^, 
Where, ''-^ '>n K^yt^'^V^ 
Y = total yield of the respective crop in the unit area 
Yn = total yield of the crop at the national level 
T = total cropped area of the unit of study 
Tn = total cropped area at the national level 
According to Horring (1964) the concept of productivity is based not only 
on the single relationship between output and input, but rather on the 
differences between two or more relationship i.e., differences in the same 
agricultural region or sub-region as between successive periods (in time), 
and between similar agricultural regions in different countries or regions during 
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the same period (in space). It may also be possible to make comparisons 
between the trends of productivity for different products, between different 
regions of the national economy or between the agricultural regions and the 
national economy as a whole. 
The Indian Society of Agricultural Economics, considered is problem 
and published a series of articles under the broad head of Regional Variations 
in Agricultural Development and Productivity. Among the contributors Chaterji 
and Maireya (1964) have determined the levels of agricultural development 
and productivity during 1950-51 to 1957-58 in the state of West Bengal, 
considering only two principle crops viz., rice (among the food crops) and jute 
(from the cash) crops. They utilized the acre yield figures for this purpose. 
Dhondyal (1964) has measured variations in agricultural development and 
productivity by selecting three representative districts from the three regions 
of the Uttar Pradesh while assessing the role of credit, intensive crop 
enterprises, and the influence of irrigation water during 1962-63. 
Garg (1964) worked out the trends in agricultural development with 
respect to total cropped area, gross irrigated area and foodgrains production 
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in the two district of Uttar Pradesh, viz, Gorakhpur (representing the eastern 
region) and Meerut (from the western region) by assessing acreage, production 
and average yield per acre of three important crops, viz., rice, wheat and 
sugarcane for the period from 1951-52 to 1960-61. 
Gopal Krishnan and Rama Krishna (1964) have attempted in to 
measure the degree of variations with respect to (a) agricultural output per 
acre (Rs.) (b) output per head of agricultural population (Rs.), and (2) to account 
the causes of variation in each of the twenty districts of Andra Pradesh during 
1959-60 . The variables influencing to the level of output per acre they selected 
are follows : 
(i) Normal level of rainfall (ii) percentage of current and old follows (iii) 
percentage of area under irrigation (iv) percentage of literacy (v) percentage 
of population in agriculture (vi) Intensity of cropping (vii) percentage of gross 
value other than foodgrains and fodder, (viii) the percentage of area under all 
crops excluding fodder and foodgrains (ix) density of agricultural population 
per acre and (x) percentage of total area under commercial crops including 
rice. Sanchety (1964) has examined the productivity of principal cereals in 
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the dry areas of the Rajasthan state by considering the average yield of different 
crops for the last two trienniums 1956-57 to 1958-59 and 1959-60 to 1960-
61 respectively, and the changes occurring therein. 
Spare and Deshpande (1964) attempted to refine further the 
Kendall's ranking coefficient method. For this they used "weighted average 
of ranks' instead of the simple averaged ranks. Thus it incorporates the 
proportion of the cropped area to the total area of the district. In order to assess 
the weighted ranks, the ranking position of a crop is multiplied by the magnitude 
of it to the total cropped area. e.g. an enumeration unit A has rank 5 on the 
basis of yield for wheat, and wheat occupies 33 per cent of area to the total 
cropped land ; jowar ranks 3 and occupies 16 per cent of the area ; rice ranks 
4, and occupies 30 per cent of the total cropped land Thus, the weighted 
average of ranks for different crops would be : (5x33) + (3x16) + (4x30) = 333 
divided by the sum of the weights as 333/79 = 4 .21. Kendall's ranking 
coefficient would be worked out as follows : 5+3+4=12 divided by the number 
of crops taken into consideration as 12/3 = 4. 
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Khusro (1965) linked the assessment of productivity with the output 
per unit of a single input and output per unit of cost of all inputs in the agricultural 
production. Saran (1965) has applied Cobb-Douglas 'production function' 
approach for the measurement of productivity. The common purpose of this 
function is to express input / output relationship between several inputs and 
one output in the agricultural systems. The function takes the following form : 
Y = Ax^^X/Xj^^X.^ X^^  
Where X^XjXgX^ n denote various inputs, like land labour capital 
assets and other working expenses the value of b,c, d, y represent 
elasticities of the respective, inputs. Thambad (1965 and 1970) has adopted 
crop yield Index method as the basis for measuring agricultural productivity. 
He explains, that the purpose of this technique is to express the average yield 
of same crops on an another farm or in a second region. It can be expressed 
in the equation form as : 
n 
E Y A 
Crop Yield Index = i = i Yio 
n 
SA. 
i=1 
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Where, 
i - 1 , 2 , 3 n are the number of crops considered in an unit area or year. 
Yi = is the yield per acre of crop i, in a farm area of year, 
Ai = is the weightage of crop i, denoted by the area under the crop as a 
percentage of total cropped 
Yio = is the average yield per acre of crop i. at the group of farms or entire 
region or the base year. 
Shafi (1965) has assessed the productivity on the basis of labour 
population engaged in agriculture. According to him it can be computed by 
dividing the gross production in an unit area by the number of man - hours or 
less precisely by the on the basis of population engaged in agriculture. It can 
either be obtained by dividing the total agricultural production v\/ith the number 
of workers worked, or a reserve index be applied where the total number of 
workers per unit of production is assessed. Aggarwal (1965) has suggested 
a "Factorial Approach", while measuring agricultural efficiency in the Bastar 
district of Madhya Pradesh. In this approach, a number of human controlled 
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factors relating to agricultural production each as : crop superiority, crop 
commercialisation , crop security, land use intensity and power inputs have 
been selected, excluding the environment factors. 
Buck (1937) assessed the agricultural progress in China by adopting 
"Grain Equivalent" approach. For this purpose he converted all the agricultural 
products into kilograms of grain equivalent in order to select as a unit of 
measure, a kilorgram, and whatever a kind of grain was predominant in the 
region. A modification in this method was attempted by Clark and Haswell 
(1967) by expressing the output in terms of kilograms of wheat equivalent per 
head of population. 
Dovring (1967) has measured the productivity of labour in the United 
States agriculture in aggregate since 1919 to 1954 as a whole, as well as 
commodity-wise (1967) while assessing the changes and trends in agricultural 
efficiency in Uttar Pradesh during 1953 -1963 adopted the Ganguli's method 
of productivity measurement and has devised an equation which would be 
read thus: 
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(i) lya = yc x100 
Where 
lya = is the yield index of crop a, 
yc = is the average acre yield of yield of crop a in the 
component unit, and 
yr = is the average acre yield of crop a in the entire study area. 
and 
(ii) El = Iva Ca + Ivb . Cb + lyn Cn 
Ca + Cb + Cn 
Where 
Ei = is the agricultural efficiency index, 
lya, lyb, etc. = are the indices of various crops, and Ca, Cb, etc. = represent 
and proportion of cropland devoted to different crops. 
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Shafi (1967 and 1969) applied Stamp's, Standard Nutrition Unit 
method for measuring the efficiency of agriculture in India. He considered 
district as the areal unit and has selected all the food crops grown in India. 
Norte (1967) considered 'net total productivity' (being the relationship between 
the net product and factor input) as a method for the measurement of field 
productivity and also examined it in time or in space. The purpose of this 
measure is to account changes in labour and capital inputs in agriculture. 
Shafi (1970) attempted to compute the index of productivity 
coefficient by adopting the formula initiated by Enyedi for each district of India 
by selecting twelve food crops grown in the country. Hayami and Rutton (1970) 
accounted agricultural labour productivity differences in developed countries 
(DCs) and less developed countries (LDC's) for three different periods, e.g. 
1955 (1952-56 average), 1960 (1957-62 average) and 1965 (1962-65 
averages) by using Cobb Doyglas Production Function'. They incorporated 
the independent variables, like land, labour, livestock, fertilizer, machinery, 
education and technical manpower. Shafi (1972) while commenting on the 
formula presented by Enyedi in determining productivity index in an area with 
64 
reference to the national scale pointed out that there are certain cases where 
the results obtained by the formula are influenced by the magnitude of the 
area under a particular crop when the yield of the district is either the same or 
is less than the national yield. 
For example, when the yield of the districts is the same as the 
national yield even then the district, on the basis of formula, has a higher 
productivity coefficient than that of the national scale. 
Example 
Yield of wheat in the district (B) = 1 5 qnts/ha 
National yield of wheat = 15 qnts/ha 
Areaof the district under wheat = 15,000 ha. 
Area under wheat at the nationallevel = 10,00,000 ha. 
Total cropped area of the district = 50,00,000 ha. 
Total cropped area at the national level = 5.7 million ha. 
Applying formula : Y ; T 
Yn Tn 
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2.25.000 X 57.00.000 
15,00,000 50,000 
Productivity coefficient = 171-100 = + 71 percent 
1.71 
The example shows that the district (B) although having the same 
yield of wheat as the national yield has shown to be 71 per cent more 
productive, which is hardly tenable. 
Similarly, there may be a case when the district yield is less than 
the national yield but, the area under that particular crop whose productivity 
coefficient is to be determined is more than in the instance cited by Enyedi. In 
this case too, although the district yield is less, its productivity index would be 
higher than the national level. 
Example 
Yield of wheat in the district (C) 
Yield of wheat at the National level 
Area of the wheat in the district 
Area under wheat at the national level 
12qnts/ha. 
15 qnts/ha. 
20,000 ha. 
10,00,000 ha. 
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Y = 2,40,000 qnts. 
Yn = 1,50,00,000 qnts. 
T = 50,000 ha. 
Tn = 5.7 millions ha 
Applying to the formula, the result of the productivity index of the 
district (c) would be as follows : 
= 2,40.000 X 57,00.000 = 1.82 
1.50,00,000 50,000 
Productivity coefficient = 182-100 = 82 per cent. 
It will be seen that although the productivity of the district with regard to wheat 
is less that of the national level the formula shows that the district is 82 per 
cent more productive than the national level. Taking the same example which 
Enyedi has quoted, if only the yield of wheat per hectare is decreased and 
other things remain equal, the productivity coefficient of the district again would 
be higher than the national level. 
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Example 
Yield of wheat in the district = 12qnts/ha. 
Yield of wheat at the Nationallevel = 15qnts/ha. 
Area under wheat in the district = 15,0000 ha. 
Area under wheat at the national level = 10,00,000 ha. 
Total crop area at the district = 50,000 ha. 
Total crop area of the national level = 5.7 million ha 
According to the formula, the productivity coefficient of the district with respect 
to wheat would be as : 
1.80.000 X 57.00,000 = 1.37 
1,50,00.000 50,000 
Productivity coefficient = 137 -100 = + 37 per cent 
It will be seen from the above measurement, that in a particular 
district although the yield per hectare of a crop may be equal to the national 
level or even lees than the national level, the productivity index with respect to 
that crop is higher than the national level. 
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CHAPTER IV 
Productivity Areas in Aligarh District 
Productivity Areas in Aligarh District 
Productivity indices for the development blocks of Aligarh district 
were calculated with the help of 'Crop Yield Index' method initiated by Yang 
(1965). This method deserves certain merits over other method of productivity 
measures. It does not give only weightage to the areal extent of individual 
crops but it also entails the practical applicability in computing an index of 
producitivity Moreover, in relative terms it is an index of productivity which 
measures productivity of an areal unit with reference to the entire area of study. 
The productivity indices were computed for the year 2000-2001. For calculating 
crop productivity, 16 major crops grown in the district were considered. All the 
crops considered were grouped into : cereal crops (rice, wheat, barley, bajra, 
maize) pulse crops (urad, moong, masoor, arhar gram, peas) oilseeds 
(mustard, seasamum and sunflower) and cash crop (sugarcane and potato. 
Yang's 'Crop Yield Index' method initiated by Yang deals with the 
calculation of index on the basis of average yield of different crops selected 
from an unit area, and the yield of these selected crops in the entire region. 
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The procedure for calculting the crop index for Dhanipur block as an example 
is explained in table 4.1. 
Table 4.1 
Method of Productivity Computation for a Selected Block of Dhanipur. 
crop yield (qnts./ha.) 
average yield in 
in state the block 
area of crop crop yield percentage 
in the block In block as multiple 
(in ha.) %ofthe area 
state col.3/ col.4xcol5. 
col.2 x 100 
6 
Rice 
Wheat 
Barley 
Maize 
Bajra 
21.8 
27.6 
22.0 
14.2 
13.5 
19.72 
33.54 
34.90 
21.32 
16.59 
5022 
17013 
1453 
4481 
4078 
90.45 454239 
121.52 2067419 
158.63 230489 
150.14 672777 
22.88 93804 
32047 3518231.03 
Computation of Crop Yield Index for the Dhanipur Block 
3518231.03 = 109.78 Percent 
32047 
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The average yield of of the crop grown in the region should be 
determined initially Later on, a value in percentage is obtained by dividing the 
yield of crop in the block by the average yield of the crop obtained in the state 
and the product is multiplied by 100, the resultant value by 100, the index 
number as shown in col. 5 of Table 4 .1 . By considering the area and this is 
multiplied with the percentage, the index is obtained which is given in col. 6 of 
the Table 4.1 . By adding all the products, and dividing the sum of the products 
by the total cropped area (the sum of Col. 4), the average index obtained is 
the desired Crop Yield Index for that block. The computed values of yield 
indices for each block of the Aligarh district are given in Table 4.2 . 
Table 4.2 
Blockwise Crop Yield Indices In Aligarh District 2000-2001 
name of block 
Tappal 
Chandaus 
Khair 
J a wan 
crop 
cereal 
crops 
123.75 
105.65 
95.32 
113.61 
vield 
cash 
crops 
100.41 
30.42 
95.13 
101.41 
indices 
pulse 
crops 
85.77 
83.60 
84.94 
92.78 
oilseed 
crops 
116.66 
109.8 
117.6 
122.5 
mean value 
of composite 
index 
106.64 
82.36 
98.24 
107.57 
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Lodha 125.48 109.51 82.47 124.50 110.49 
Dhanipur 109.78 106.45 86.70 125.49 111.10 
Gonda 86.76 113.30 83.60 111.76 98.85 
Iglas 90.78 115.89 84.53 117.49 102.17 
Atrauli 108.81 57.68 82.98 117.59 91.76 
Bijauli 101.04 IO5.I6 85,77 108.92 100.22 
Gangiri 99.06 104.48 92.16 111.07 101.69 
Akrabad 105.89 102.30 91.34 117.13 104.41 
I. Productivity Areas - Based on Cereal Crops 2000-2001 
Cultivation of cereal crops is very significant in Aligarh district and 
constitutes the most important position in agriculture. Cereal crops were 
cultivated on 395,863 hectars (85.98%) of cropped area. It is seen that 
productivity of cereals is relatively high as compared to other crops. The 
cereals in aggregated terms occupy more than 85 per cent of the cropped 
area. But there is a variation in productivity in different parts of the district. In 
order to mark out the areas of high, medium, and low productivity Fig. 7 
f 
delineates the areas, which is based on Table 4.3.. Table 4.4 further shows 
that the productivity indices vary from a lowest value of 86.76 in block Gonda 
to a highest index value of 125.79 for the block Dhanipur. 
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(I) High Productivity Areas in Cereal Crops 
High productivity areas in cereal crops may be marked with index 
value more than 100 which is spread over 253,128 hectares (Table 4.3) is 
seen from Fig. 7, that highest productivity in cereal crops is confined of the 
northern and central part. The blocks which are included in the category are 
namely, Tappal, Chandaus, Jawan, Atrauli, Bijauli, Lodha, Dhanipur and 
Akrabad. 
(II) Medium Productivity Areas in Cereal Crops 
An area of 104,474 hectares, which spreads over the blocks of Khair, 
Gangiri and Iglas with the index value ranging between 90 and 100 is 
characterised with medium prodcutivity in cereal crops (Table 4.3). 
(ill) Low Productivity Areas in Cereal Crop 
With an area 33,717 hectares (8.61%) with an index value below 90 
is confined to the block of Gonda (Table 4.3) 
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ALIGARH 
CROP PRODUCTIVITY AREAS - BLOCKWISE 
2000-2001 
(Based on cereal crops) 
Scale 
INDEX 
100 and above 
90-100 
90 and below 
High 
edium 
Low 
5 0 5 10 15 20 
Km 
Fig.7 
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Table 4.3 
Crop Productivity Ranks, Area and Number of Blocks in Cereal Crops 
In Aligarh District 
productivity index range area 
rank ( in ha.) 
percentage number of 
blocks 
high 100 and above 253128 64.68 8 
medium 90-100 104474 26.69 3 
low 90 and below 33717 8.61 1 
Table 4.4 
Blockwise Crop Yield Index and Area in Cereal Crops in Aligarh 
District 2000-2001 
name of block crop yield index area under 
cultivation 
(in ha.) 
Tappal 
Chandaus 
Khair 
Jawan 
Lodha 
123.75 
105.65 
95.32 
113.61 
125.48 
33322 
34910 
35237 
32001 
28369 
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Dhanipur 
Gonda 
Iglas 
Atrauli 
Bijauli 
Gangiri 
Akrabad 
125.79 
86.76 
90.78 
108.81 
101.04 
99.06 
106.89 
32047 
33717 
28035 
33932 
28347 
41205 
30208 
(II) Productivity Areas-Based on Pluse Crops 2000-2001 
Cultivation of pulses in not significant in Aligarh district. The pulse 
crops cover 28197 hectares of the cropped area (6.12 per cent). It is also 
seen that the productivity of pulses not high as compared to cereal crops. In 
order to delineate the areas of high, medium and low productivity, the figures 
given in Table 4.5 show a variations as low as 82.47 for the Lodha Block to a 
maximum index value of 92.78 for the Jawan block. These values have been 
depicted or Fig. 8, which marks out the areas of high, medium and low 
producivity in pulse crops in the district. 
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(I) High Productivity Areas in Pulse Crops 
The areas marked with high productivity is pulse crops altogether 
cover an area of 8,390 hectares (30.25%) with the index value more then 100. 
It may be seen from Fig. 8, that the high productivity areas are confined to 
three blocks, namely, Jawan, Gangiri and Akrabad. 
(II) Medium Productivity Areas in Pulse Crops 
This category of productivity index in pulse crops ranges from 85 to 
90 to cover three blocks of Tappal, Bijauli and Dhanipur. They represents the 
medium productivity in pulses. In these blocks pulses occupy an area of 5571 
hectares (20.09%) of the cropped area in the district. 
(III) Low Productivity Areas in Pulse Crops 
Large tracts spread over 13,768 hectares over (49.65 percent) of 
the cropped area and characterised with low productivity in pulse crops. The 
blocks having the index values with 85 and below are marked as the low 
productivity areas to include six blocks, namely, Chandaus, Lodha, Gonda , 
Iglasand Atrauli. 
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ALIGARH 
CROP PRODUCTIVITY AREAS - BLOCK WISE 
2000-2001 
(Based on pulse crops) 
Scale 
INDEX 
High 
Medium 
Low 
90 and above 
85-90 
85 and below 
5 10 
Km 
15 20 
^ ^ * ^ 
j^( Ace. No _ ) 
^ " " • ^ n - : ; . ^ 
Fig.8 
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Table 4.5 
Crop Productivity Ranics, Area and Number of Blocks in Pulse Crops 
in Aligarh District 
productivity index range area percentage number of 
rank (in iia.) blocks 
high 90 and above 8390 30.25% 
medium 85 to 90 5571 20.09% 
low 85 and below 13768 49.65% 
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Table 4.6 
Blockwise Crop Yield Index and Area in Pulse Crops in Aligarh 
District 2000-2001 
name of block crop yield index Area under 
cultivation 
(in ha) 
Tappal 
Chandaus 
Khair 
J a wan 
Lodha 
Dhanipur 
Gonda 
Iglas 
Atrauli 
Bijaull 
Gangiri 
Akrabad 
85.77 
83.60 
84.94 
92.78 
82.47 
86.70 
83.60 
84.53 
82.98 
85.77 
92.16 
91.34 
2185 
3050 
3443 
2382 
2786 
2294 
1013 
1481 
1995 
1092 
3299 
2709 
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(ill) Productivity Areas-Based on Oiiseads 
The cultivation of oilseeds occupy an area of 20,097 hectares (4.36 
per cent) in Aligarh district. Table 4.7 shows the index values of productivity 
for oilseeds in Aligarh district on which Fig. 9 in based, it is seen from Table 
4.8, that the productivity indices computed, vary from a lowest value of 108.92 
(for Bijauli) to a maximum value of 125.49 for Dhanipur block. 
(I) High Productivity Areas in OilSeeds 
The high productivity areas cover 4051 hectares (Table. 4.7), in 
oilseeds with the index value of 120 and above. It is seen from the Fig. 9, that 
the areas marked with high productivity in oilseeds spread over the central 
parts of the district to included the blocks namely, Jawan Lodha and Dhanipur. 
(II) Medium Productivity Areas in Oilseeds 
The total area under medium producutivity in oilseeds accounts to 
10726 hectares in the Aligarh district (Table 4.7). Medium productivity is 
characterised with the index value 115 to 120 which is confined to 5 blocks 
namely, Tappal, Khair, Iglas , Atrauli and Akrabad. 
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(III) Low Productivity Areas in Oilseeds 
The low productivity in oilseeds is confined to 4 blocks nannely, 
Chandaus, Gonda, Bijauli, Gangiri which have the index value between 115 
and below to cover 25.99 per cent of the total cropped area. 
Table 4.7 
Crop Productivity Ranks, Area and Number of Blocks in Oilseeds in 
Aligarh District 
productivity index range area percentage number of 
rank (in ha.) blocks 
high 120 and above 4051 20.28 
medium 115 to 120 10726 53.71 
low 115 and below 5191 25.99% 
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ALIGARH 
CROP PRODUCTIVITY AREAS - BLOCKWISE 
2000-2001 
(Based on oil seed crops) 
Scale 
INDEX 
High 
Medium 
Low 
•1 120 and above 
115-120 
115 and below 
0 5 10 15 20 
Km 
Fig.9 
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Table 4.8 
Blockwise Crops Yield Index and Area in Oilseeds Crops in Aligarh 
District 2000-2001 
name of block crop yield index area under 
cultivation 
(in ha.) 
Tappal 
Chandaus 
Khair 
Jawan 
Lodha 
Dhanipur 
Gonda 
Iglas 
AtrauJi 
Bijauli 
Gangiri 
Akrabad 
116.66 
109.8 
117.6 
122.5 
124.50 
125.49 
117.76 
117.49 
117.59 
108.92 
111.07 
117.13 
3573 
1846 
3356 
1215 
1510 
1326 
806 
931 
1730 
1025 
1514 
1136 
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(IV) Productivity Areas-Based on Cash Crops 2000-2001 
The two crops of sugarcane and potatoes have been considered to 
be the cash crops. These crops acquired 14,777 hectares (3.53%) of land in 
the total cropped area in Aligarh district. The productivity indices computed 
for cash crops mark out the area as high, medium and low. Table 4.9 shows 
the individual index values computed for each block of the district and Fig. 10 
is based on Table 4.9. It is seen from Table 4.11, that productivity indices vary 
from a lowest index value of 30.42 (for Chandaus block) to maximum index 
value of 115.89 (for Iglas block). 
(I) High Productivity Areas in Cash Crops 
The high productivity of cash crops with an index value ranging in 
between 110 and above, covers an area of 3555 hactares (Table 4.9). It is 
seen from Fig. 10, that the high productivity areas spread over to cover blocks 
of namely, Gonda and Iglas, which lie in the southern parts of the district. 
(II) Medium Productivity Areas in Cash Crops 
The areas under medium productivity of each crops spread over on 
8519 hectares with the index value of 100 to 110 to cover the blocks of namely. 
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Jawan, Lodha, Dhanipur, Bijauli, Gangiri and Akrabad, occupying the eastern 
part and one block of Tappal lies in the western part of the district. 
(Hi) Low Productivity Areas in Cash Crops 
The areas under low productivity cover 2772 hectares in the district 
with the index value below 90 (Table 4.9). The three blocks namely, Chandaus, 
Khair and Atrauli are marked with low productivity in cash crops. 
Table 4.9 
Crop Productivity, Ranks, Area and Number of Blocks in Cash Crops 
in Aligarh District 2000-2001 
productivity index range area under percentage number of 
rank (in ha) blocks 
high 110 and above 3555 23.94 
medium 100 to 110 8519 57.38 
low 100 and below 2772 18.67 
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ALIGARH 
CROP PRODUCTIVITY AREAS - BLOCKWISE 
2000-2001 
(Based on cash crops) 
Scale 
INDEX 
High 
Medium 
Low 
110 and above 
100-110 
100 and below 
5 10 15 
Km 
20 
Fig.10 
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Table 4.10 
Blockwise Crop Yield Index and Area In Cash Crops In Aligarh District 
2000-2001 
name of block crop yield index area under 
cultivation 
(in ha.) 
Tappal 
Chandaus 
Khair 
J a wan 
Lodha 
Dhanipur 
Gonda 
Iglas 
Atrauli 
Bijauli 
Gangiri 
Akrabad 
100.41 
30.42 
95.13 
101.41 
109.51 
106.45 
113.30 
115.89 
57.16 
105.16 
104.48 
102.30 
1534 
909 
655 
2076 
460 
969 
1082 
2473 
1208 
1526 
977 
977 
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(V) Productivity Regions Based on Composite Index 
Finally, in order to sum up the variations of the individual values 
pertaining to the crop yield Index for cereals, pulses, oilseeds and cash crops, 
an attempt was made to get value composite index values from the respective 
crop yield indices. Table 4.12 shows that the composite crop yield indices, on 
which Fig. 11 based. It is evident from Fig. 11, that there appear again three 
district categories of productivity - high , medium and low. 
Table 4.11 
Crops productivity, Ranks, Area and Number of Blocl<s in Composite 
Index in Aligarh Dsitrict 
productivity index range area 
rank (in ha) 
percentage number of 
blocks 
high 
medium 
low 
110 and above 69705 
100 to 110 224995 
100 and below 120020 
16.80 
54.25 
28.94 
2 
6 
4 
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Table 4.12 
Blockwise Composite Yield Index and Area in Aligarh District 
2000-2001 
name of blocks mean value of 
composite index 
total cropped 
area of blocks 
(in ha.) 
Tappal 
Chandaus 
Khair 
J a wan 
Lodha 
Dhanipur 
Gonda 
Iglas 
Atrauli 
Bijauli 
Gangiri 
Akrabad 
106.64 
82.36 
98.24 
107.57 
110.49 
111.10 
98.85 
102.17 
91.76 
100.22 
101.69 
104.41 
40614 
40715 
42691 
37673 
33069 
36636 
36614 
32917 
38860 
31768 
46995 
35028 
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(I) High Productivity Areas 
The areas having the high productivity are confined mainly to the 
central parts of the disrtrlct. The two blocks belong to this category are namely, 
Lodha and Dhanipur. The share of this category accounted for 16.80 percent 
in the total cropped area. The highest index value of 111.10 computed for the 
Dhanipur block(Table 4.12) 
(II) Medium Productivity Areas 
The medium productivity areas occupied 54.25 percent area of total 
cropped land. The blocks marked with medium productivity spread over the 
eastern parts of the district to cover the 3 blocks namely, Bijauli, Gangiri and 
Akrabad, the Tappal in the west, and the Iglas block in the south (Fig. 10). 
(III) Low Productivity Areas 
The areas of low productivity are confined to 4 blocks of the district. 
The low productivity is characterised with having the index values below 
100 . The share of this category in the total cropped area accounted for 28.94 
percent (Table 4.12). The blocks of Chandaus, Khair, Gonda and Atrauli are 
marked with low productivity in the district. 
91 
ALIGARH 
CROP PRODUCTIVITY AREAS - BLOCKWISE 
2000-2001 
(Based on composite index) 
Scale 
INDEX 
High 
Medium 
Low 
110 and above 
100-110 
100 and below 
5 10 13 20 
Km 
Fig.11 
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CHAPTER V 
Resource Use and Crop Productivity in 
Aligarh District 
There are number of resources which are very important in the plant 
growth. The cultivation and quantum of agricultural production depend upon a 
number of resources either they are natural or involving human efforts which 
are utilized in agricultural practices. Some of the important resources used in 
agriculture are discussed below. 
(a) Soil Resources 
An important natural resource for crop is the soil. Human beings 
grow the crops to obtain the food from the soil. It is the fertility of soil, which 
controls the growth of plants. The soils which have all the essential nutrients 
in available forms for the plants are said to be the productive soils. The 
productive soil supports the healthy growth of crops. The unproductive soils 
need irrigation and fertilization to make them productive. 
Some of the essential plants materials needed during the crop are: 
carbon, phosphorous, potassium, sulphur, calcium, iron, magnesium, boron, 
magnese, copper, zinc, molybdenum and chlorine which the crop obtains from 
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the soil, and the nitrogen from both soil and air. The nitrogen, phosphorous 
and sulphur in soils are the constituents of organic matter. 
Physical properties of the soil greatly influence the plant growth. It 
also influences the chemical and biological behaviour of the soil The physical 
properties of the soil comprise the, size, shape, and mineral compositions, 
the organic matter and volume of pores. 
Texture refers to the relative size of grains in the soil. The size of 
particles vary in clay, silt and sandy soils. 
A proper conservation of soil losses and helps to maintain its overall 
productivity. One of the most important requirements is to keep the land under 
cover for as long and to encourage more water to enter into the soil, and to 
reduce the volume of run off to the minimum extent. Rotation of crops check 
the removal of nutrients from greater depth, keep the field covered with crops 
for a longer period of time, and reduce erosion. 
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(b) Water Resources and Irrigation 
Water is also as important as other resources in cultiviation the most 
productive use of water is to provide the required moisture to the crops.lt is 
one of the essential resources for the crops to be grown. Its required amount 
and timely availability leads to realize the full potential of high - yielding varieties 
of crops. 
Table 5.1 
Sourcewise Irrigated Area in Aligarh - 2000-2001 
year canals tubewells other sources total 
1998-99 36573 10217 245678 292698 
1999-00 51739 9810 216816 278568 
2000-01 49968 9635 224601 297481 
Souce : Sankhivaki Patrika of Adqarh District 2001 (Hindi). 
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There are two main sources of irrigation in the district: tubewells 
and canals. 
Tubewells 
A very deep bore is dug into the earth with the drilling nnachine and water 
is drawn out with the help of electric diesel operated pumps. Water for irrigation 
provided by the tubewells have proved very useful to the farmers, since they 
ensure a timely and assured supply of water. The irrgation provided by the 
tubewells constitutes about 79 % of the total irrigated land in the district. (Fig. 
12). 
Canals 
Another source of irrigation in Aligarh district is water provided by 
canals. The water flow of a river is diverted into to the canals, which is 
distributed to the fields through a number of small channels. 
From Fig. 12 it Is seen that about 17 per cent of the area is under canal 
irrigation. 
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(c) Ferti l izer use 
The use of fertilizer has been a major factors in raising agricultural 
productivity. Infact the level of fertilizers use per hectare of cultivated land is 
closely linked to the level of crop production per hectare. The use of chemical 
fertilizers make it possible to introduce extra supplies of nutrients into the cycles 
of growth and decay and so improve fertility. Animals and green manures 
contribute to the soil organic matter and fertilizers do so indirectly by increasing 
the quantity of crop residues. The quantity of fertilizer to be applied to each 
crop depends upon the nutrients requirements of the soil. Lack of nitrogen 
results in poor growth of the plant, and yellowing of the leaves. 
Table 5.2 
Use of Fertilisers in Aligarh District (in mt.) 
year n p k total 
1998-99 
1999-80 
2000-01 
31195 
31512 
31950 
12502 
16532 
17840 
522 44219 
1126 49170 
1196 50986 
Souce : SankhivakI Patrika of Aligarh District 2001 (Hindi) 
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(d) High Yielding Varieties Seeds 
The high yielding varieties of crops offer an unprecedented 
opportunity to bring a breakthrough in productivity of crops. If used with suitable 
combination with the inputs like, fertilizers, water, and crop protection 
chemicals - they are capable of under favourable conditions of raising yields 
several folds, compared with those of local varieties. The new varieties may 
be superior to the old one in three different ways yield capacity, cultural 
reliability, and quality of product. 
The high-yield potential of the new cereal varieties can be achieved 
only if they are used in conjunction with adequate inputs of fertilizer and water, 
careful attention of crop protection, and generally a better management of 
farming. 
(e) Machines 
l\/lachines work faster and work accurately. Man himself can produce 
very little but with the help of machinery he can produce much more. What a 
farmer with a pair of bullocks can plough In tens of days, a tractor can do in 
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one day and far deeper too. Secondly , farm machinery has relived man of 
much of the heavy work. For instance, land reclamation, digging and carrying 
ploughing etc. are all heavy jobs. Output per hectare as well as per man can 
be increased with the use of machines. The cost of production is also reduced. 
Finally, mechanization can also create employment opportunities to many of 
the farmers in industries, transportation, etc. 
Table 5.3 
Use of Machines in Agriculture in Aligarh District 
year cultivators threshers tractors 
1988 
1993 
1997 
23303 
25686 
12230 
6662 
12009 
7694 
5153 
5654 
6918 
Souce : Sankhivaki Patrika to Aligarh District 2001 (Hindi). 
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Crop Productivity and Resource use Analysis in Aligarh District. 
Nature of Variables 
In order to examine the variations in crop productivity In the blocks 
of Aligarh district, it would be helpful to select a suitable statistical technique. 
In order to take a cause and affect type of analysis certain variables, one 
dependent and 10 independent, were considered (Table 5.4) Among the 
selected variables, variable 1 (x )^ stands for productivity in terms of crop yield 
index. Variable 2 (Xj) relates to the net irrigated area to net cropped area. 
Variable 3(X3) indicates the percentage of canal irrigated area to net irrigated 
area. Variable 4{x^) relates to the percentage of tube-well irrigated area to the 
net irrigated area.. Variable 5 (Xg) shows the consumption of fertilizers (NPK). 
Kg per hectare. Variable 6(Xg) related to the number of tractors per 1,000 
hectares. Variable 8(83) shows the use of threshers per 1,000 hectares of the 
cultivated land. Variable 9(Xg) represents the number of literate persons to 
total population, and variable IO(X^Q) is related to the number of agricultural 
labourers. 
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Table 5.4 
The Variables 
s.no. variables specification unit 
Productivity Productivity based on Yang's crop yield Index Nos. 
Xj Irrigated 
Area 
Percentage of net irrigated area to 
net sown area 
Percent 
X3 Canal Percentage of canal irrigated to 
the net irrigated area 
Percent 
X4 Tube-well Percentage of tube well irrigated area 
to the net irrigated area 
Percent 
Consumption NPK Kg. per hectare 
of Fertilizers 
Nos 
Xg Tractors Number of tractors per 1000 ha. Nos 
Pumpsets Number of pumpset per 1000 ha. 
Threshers Number of Threshers per 1000 ha. 
Literacy Number of literate persons 
Population to the total population 
Nos 
Nos 
Percent 
*10 Agricultural Numberof agricultural labours to the Percent 
Labourers total population 
o o o o o 
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The Correlation Matrix 
In an attempt to establish a correlation amongst ten important 
variables for all of the 12 blocks of Aligarh district, is brought by correlation 
matrix. The correlation matrix helps to interpret rationally the relationship 
between some of the selected independent variables (inputs) and a dependent 
variable (output). 
It is seen from Table 5.5, that there was a very high positive 
correlation between net irrigated area (Xj) to tractors (Xg). The correlation 
coefficient between these two variables (x^ & Xg) is 0.92. The literacy also 
shows a very highly positive correlation with the agricultural labourers (0.68). 
It evident that the irrigation, use of tractors and literacy are important variables 
affecting crop productivity. 
Productivity is moderately correlated with the variables x, canal 
(0.34), X5 NPK (0.23) Xg tractors (0.20), x^ pumpset (0.41) and x,,, agricultural 
labourers (0.20). Whereas the negative correlation is observed in between in 
tubewell, thresher and literacy with the correlation coefficient values of (-0.01), 
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(-0.08), (-0.07), respectively. This suggests that variables x^  Xg and Xg do not 
play an important role in increasing or decreasing the crop productivity. 
The variables Xj net irrigated area is strongly correlated with tractors 
(0.92) and canal irrigation (0.65) and moderately positive correlated with 
literacy (0.54) pumpset (0.33) and with agricultural labourer (0.27). Whereas 
tubewelKx^), fertilizers (x )^ and threshers (Xg)are negatively correlated with the 
coefficient correlation values of (-0.34), (-0.29), (-0.36), respectively. It means 
tractors, canals and literacy play an important role in increasing crop 
productivity. 
Irrigated by canal (X3) is positively correlated with the use of tractors 
(0.55), pumpsets (0.6) literacy (0.25), and with agricultural labourers (0.3). 
The variable related with the tubewell irigation (x^) is positively 
correlated with NRK (0.59) tractors (0.39) literacy (0.21) and with agricultural 
labourers (0.16). 
The variables Xg and x^ are negatively correlated with each other 
with the correlation coefficient values of (-0.25) and (-0.06). They do not indicate 
any role in increasing or decreasing crop productivity. 
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NPK consumption per hectare is also positively correlated with 
pumpset (0.33) and with threshers (0.36). Tractors are also negatively 
correlation with the variables of literacy and agricultural labourers having the 
correlation coefficient values of (-0.16), (-0.34), (-0.02) respectivity. 
The use of tractors is positlvley correlated with the pumpsets (0.43), 
literacy (0.46), and with agricultural labourers (0.24). 
The variables related with the use of pumpsets is positively 
correlated with threshers (0.21), and with the agricultural labourers (0.27). 
The use of thresher is negatively correlated with literacy (-0.21), and 
with agricultural labourers (-0.21). 
Literacy is highly correlated with agricultural labourers (0.68). It is 
evident that it is effectively related with crop productivity. 
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CONCLUSION 
The over all analysis of the study reveals the facts that, the largest 
area occupied by the cereal crops, among them wheat has been the dominant 
crop. Out of total cultivated area under cereals, wheat occupied 46 per cent. 
How-ever, in the high productivity areas the share of cereal crops was 64 per 
cent, and in medium productivity areas 26 per cent. 
The cultivation of pulse crops is not significant in Aligarh district. 
Pulses occupy only 6 per cent of cropped area and among them, arhar has 
been the dominant pulse crop. It is seen that productivity in pulse crops is not 
high as compared to cereal crops. However, in high productivity areas the 
share of pulses has been 30 per cent and in medium productivity areas to about 
20 percent. 
The cultivation of oilseeds is also not significant in the district of 
Aligarh. Mustard is important crop among the oilseeds which occupies only 4 
per cent of the total cropped area in the district. 
Sugarcane and potatoes are considered as cash crops and acquired 
only 3 per cent of the total cropped area, in which sugarcane shared 2 per cent 
and potatoes only 1 percent. 
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Crop-combination areas marked out based on the basis of Weaver's 
formula show 2 to 9 crops in the blocks of Aligarh. The lowest combination 
constituting 2 crops region was predominant in two blocks of namely. Gonda 
and Iglas. In these blocks wheat and bajra were the main crops. A three crop-
combination existed in the blocks of Lodha, Atrauli and Bijauli. A four crop-
combination was found only in one block namely Gangiri. A seven crop-
combination exits in two blocks namely Chandaus and Khair. Here wheat is 
the main crop, followed by bajra, barley, rice, pulses, oilseeds and sugarcane. 
An eight crop-combination is found in three blocks namely Tappal, Jawan 
and Akrabad. A nine crop-combination is found only in one block of Dhanipur. 
It will thus be seen, that in the two crop combinations, wheat was a common 
component of the landuse in all the 12 blocks. Bajra is replaced by rice and 
comes on third place in eight crop-combination . In nine crop combination 
bajra is replaced by rice, and maize comes on third place and bajra on fourth 
place. 
The correlation matrix worked out helps to interpret rationally the 
relationship between independent variable (input) and dependent variable 
(Output) It is apparent from Table 5,5 that there is a high positive correlation 
between the variables net irrigated area (x ) and tractors (x ). The correlation 
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coefficient between these variables ((X2& Xg) is 0.92. The literacy is also highly 
correlated with agricultural labourers (0.68). Productivity index is moderately 
correlated with the variables (X3) canal (X5) NPK (Xg) tractors (x^) pumpsets x^ ^ 
and a Agricultural labourers. 
Application of new agricultural technology is totally dependent upon 
proper availability of HYV of seeds, irrigation and use of fertilizers. There is a 
growing awareness among the farmers for the requirement of these inputs, 
and therefore, they may be provided when needed and at affording prices. 
Moreover, education through extention services to the farmers at the grass 
root level may be helpful in reducing imbalance in crop yield in Aligarh. 
SUGGESTIONS 
1. It is needed to increase productivity per unit of cultivated land. 
2. An assured provision of irrigation is also needed for the timely supply of 
water to the crop. 
3. Through extension services farmers be apprised the use of biofertilizers 
instead of chemical fertilizers. 
4. Cost of all the Inputs should be reduced and subsidies be provided to 
assist the marginal and small farmers. 
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5. Proper education about the latest developments in agriculture and price 
incentives should be provided to the farmers very oftenly. 
6. Proper transportation facilities be provided to the farmers for bringing 
their crop outturn to the market yards. 
7. Crop insurance scheme will be of much help to the farmers against the 
risk and uncertainly of crop failure. 
8. Finally, It is much needed the working of credit institutions and 
administrative procedures be made easy so that small and marginal 
farmers can also get benefits from them. 
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